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ANT I FOULING PAINT COMPOSITION 

■ 

FIELD OF THE INVENTION 

The present invention relates to aquatic structures, in 
particular immersed marine structures, having an external 
5 antifouling coating on the part of the structure expected to 
be immersed in water, as well as antifouling paint 
compositions that prevent unwanted fouling organisms from 
attaching and growing on immersed structures that come in 
contact with water, especially sea water, for example vessels 

10 (including but not limited to boats, yachts, motorboats, 

motor launches, ocean liners, tugboats, tankers, container 
ships and other cargo ships, submarines, and naval vessels of 
all types) , pipes, shore and off-shore machinery, construc- 
tions and objects of all types such as piers, pilings, bridge 

15 substructures, underwater oil well structures, nets and other 
aquatic culture installations, and buoys etc. 



BACKGROUND OF THE INVENTION 



On underwater structures and on ship's hulls which are 
exposed to sea and/ or fresh water, attachment and growth of 

20 marine organisms such as green algae, such as Enteromorpha 

spp. and Ul va 8pp., diatoms, such as Amphora spp., tubeworms, 
barnacles such as Balanus spp., ascidians, sponges, hydroids 
etc. cause severe economic losses because of the increased 
friction (and therefore increased consumption of fuel) , or 

25 increased resistance to waves or currents (for static 

structures such as off-shore rigs) , and because of decreased 
un- docking time. 



In order to solve the fouling problem several antifouling 
paint technologies have been developed. Some technologies are 
30 based on the principle of incorporating biologically active 
agents into the paint- However, in order to obtain a satis- 
factory incorporation and a proper release control of the 
biologically active agents, the mechanical properties of the 
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antifouling paint. e.g. the mechanical strength of the paint 
and the ability of the paint to adhere to other paints., may 

be 

Another antifouling paint technology that has be en investi- 
; 3 ated for a number of years, is the use of self -polishing 
antifouling paint compositions in which the poW the 
binder system is a trialkyltin derivative of a polymer 
containing carboxylic acid groups in the ™' S 'f^' 
the alKyltin groups being situated on the carboxylic acid 

(ncreasinq problem of pollution with tin 
5 groups. However, the increasing proo *- „.„ rch 

„ ,„rt= in e o harbours has led to intensive research 
compounds xn, e.g., WCXJ ^ , . 

efforts to provide tin- free self -polishing antifouling 



paints 



15 



20 



25 



30 



The search for binder systems for tin-free self -polishing 
antifouling paints, on the one hand having inherent . self- 
polishing properties and exhibiting good capabilities for 
incorporation of biologically active agents and on the other 
handling able to convey a good mechanical strength of the 
paint film, has so far been a difficult task. 

one way of obtaining binder systems for antifouling paints 
such as for tin- free self -polishing antifouling paints, is to 
« substances such as rosin or rosin equivalents as Pa- 
of the binder system. Rosin or rosin equivalents has 
of highly desirable properties for use in antifouling paints. 

L to its water solubility it is capable of "I—"* 

rhP water at a controlled 
biologically active agents xnto the water at 
Dioiogiua 3 larae number of binder 

rate. Also, it is compatible with a large n 

i-his facilitates the formulation of a final 
components; this faciii rea dily available, rela- 

coatinq product. Furthermore, it is reaaiiy 
Tively cLap and originates from a self -renewable natural 
source. In principle, the water solubility gives the oppor- 
tunity of obtaining a high polishing rate in a rosin- 

• n ™int if a high proportion of rosin or rosin 
containing paint ir a myn r 

bivalent is incorporated. However, inclusion of a high 
proportion of rosin or rosin equivalents in order to ensure a 
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polishing rate optimal for practical purposes leads to an 
antifouling paint having severe mechanical deficiencies, such 
as cracking tendencies and poor resistance to weathering. 

Therefore, due to the inherent mechanical deficiencies of 
5 such self -polishing binder systems, their polishing proper- 
ties can not be fully expressed. 

SUMMARY OF THE INVENTION 

The present invention provides a marine antifouling paint 
comprising a binder system and preferably at least one biolo- 

10 gically active agent, the binder system being present in the 
paint in such an amount and having such a composition that 
the paint would tend to crack or otherwise be mechanically 
weak in the absence of any principle counteracting such 
deficiency, the paint further containing fibres which, when 

15 incorporated in the paint, result in a reinforcement of the 
mechanical properties. Thus, the invention relates to a 
marine antifouling paint comprising a binder system, the 
binder system being present in the paint in such an amount 
and having such a composition that the paint 

20 when tested in the Free Film Elongation Test herein 

results in a ranking of 0, or 

when tested in the Laboratory Cracking Test herein 
results in a ranking of below 5, or 

when tested in the Atmospheric Cracking Test herein after 
25 exposure to weathering for 3 months results in a ranking 

of below 4, or 

when tested in the Steel Panel Elongation Test herein 
shows micro or macro cracking when elongated 4 mm, or 



30 



when tested in the Mandrel Test herein shows failure 
using a mandrel having a diameter of 20 mm, or 
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when tested in the Direct Impact Test herein shows 
^ure wnen hit by the standard weight dropped from a 
height of 40 cm; 

* a ™ principle counteracting the mechanical 
in the absence of any principle c 

-V,,, r^a-int further containing f inres wniu , 
5 deficiency, the paint ru™« Example 1 and 

• unrated in Model Paint A (as described in Example 
incorporated m mo . TesC her ein) , result in a 

tested in the Laboratory Cracking 

cracKing ranging of the Model Paint * at ^ t ^ ^ 
higher than the cracking ranking of the mo 



10 the fibres. 

DETAILED DESCRIPTION OF THE INVENTION 



15 



20 



antifouling paint according to the present 
Z^::ZZJ, V \ self -polishing antifouling paint. 

Tn a oreferred embodiment the marine antifouling paint 
"cco^n to the invention is a marine antifou 1« ^ 
• e ^ a a. hvdrophilic binder system and preferably a 
nr^^Ioirgically active agent, ^^J^-* 
having such a composition that the iciency 
or otherwise be mechanically weak, of the 

being partly or fully repaired by the inc rp 



fibres . 



25 



m a further preferred embodiment the marine antifouling 
in a further p invention iB a marine antifoulmg 

paint according to tne inv= , os in or 

•.•!„<, as Dart of the binder system a rosin o 
paint comprising as P 3 " one bio logically 

r osin e.uivalent and ^"^L*^ incorporated such an 

active agent, sard chac the ^ wo uld tend 

W \; onr»i mechanically wea*. however, this 

to crack or ocnerwi&c incorpora- 
aeficiency being partly or fully repaired by the 

_ • * 



30 



tion of the fibres. 



The present invention provides an antifouling paint which can 
contain a high proportion of a polishing binder system. 
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preferably containing rosin or a rosin equivalent as part of 
the binder system, such as a proportion of 15% by solids 
volume of the paint or even more, such as up to 80% solids 
volume of the paint, but which, at the same time, has satis- 
5 factory mechanical properties which render it realistic to 
employ such paint for normal and even demanding ant i fouling 
paint purposes, such as being exposed to sunlight for pro- 
longed periods of time, or being exposed to cycles of immer- 
sion/sunlight exposure as it happens in the water line of a 
10 ship. 

Thus, the invention makes it possible to utilise the desired 
beneficial properties of rosin and rosin equivalents in anti- 
fouling paints, and to increase the content of rosin or rosin 
equivalents, with full or substantially full retainment of 

15 the crucial antifouling properties of the paints, and even 

enhancement of the antifouling properties due to the incorpo- 
ration of higher amounts or rosin and/or rosin equivalent (s) . 
This was genuinely surprising, as it would have been believed 
that the incorporation of fibres in amounts which could be of 

20 any use with respect to improvement of the mechanical proper- 
ties of the paint would, at the same time, significantly 
reduce the polishing properties and impair the antifouling 
performance to a considerable extent. 

In the present context, the terms -self -polishing" and 
2 5 "polishing" are intended to mean that the coating in 
question, under the test conditions described in the 
Polishing Rate Test herein, is subject to a reduction of the 
thickness of the coating of at least 1 per 10,000 Nautical 
miles (18,520 km) of relative movement between the coated 
30 surface and the surrounding aqueous medium due to removal of 
coating material from the surface of the coating. 



In the present context the term "mechanically weak" relates 
to a paint which, when tested in the Free Film Elongation 
Test herein, is given a stress value of 0. 



10 
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Alternatively, mechanical weakness cr deficiency of . paint 
can also be identified by testing the paint in on. , of the 
other tests described herein. E.g. in the Laboratory «a=k ln g 
Test a rating of below 5 indicates that the paint in gu e s - 
s is mechanically weak or has mechanical deficiencies. The same 
applies for a paint given a rating of below 4 m the 
pleric Cracking Test when exposed to weathering for 3 months , 
a paint tested in the steel Panel Elongation Test herein 
showing micro or macro cracking when elongated 4 mm; a paint 
Ited'in the Mandrel Test herein showing failure when using 
a mandrel having a diameter of 20 mm; or tested in 
impact Test herein showing failure when hit by the standard 
weight dropped from a height of 40 cm. 

in the present context the term -marine" relates to any kind 
15 of aqueous environment such as salt, brackish or fresh water. 
The term -versed" relates to structures being contacted 
with such a marine environment. 

_ t he term "% by solids volume" is 

in the present context the term «y 

intended to mean the volume/volume percentage of the dry 
20 matter of the paint. 

in the present context the term -water soluble fibres- is 
intended to mean that the fibres as a m*Jor ."""^ 
comprise a material which has a water solubility of at least 
about 1 mg/kg at 2S-C as determined by *ST« "^^"^ 
U4I. Hon- limiting examples of such water soluble * re 
zinc oxide fibres, polyvinylalcohol fibres, protein fibres, 
acrylic acid fibres, cellulose fibres, etc. Khen water 
soluble fibres are incorporated in self -polishing 
coatings, the surface of the paint coating containing water- 
soluble fibres may be smoother than that of a coating 
containing water insoluble fibres, in that the 
nents as well as the fibres are eroded away simultaneously. 

The fibres for use in the invention may. in principle, be any 
fibre which is capable of being incorporated in an antl- 



25 



30 
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fouling paint having mechanical deficiencies, but preferably, 
the fibres are fibres which will improve the mechanical 
strength of an antifouling paint tested in the .Laboratory 
Cracking Test herein. More preferably, the fibres are capable 
5 of being incorporated in an antifouling paint composition 
comprising a hydrophilic binder system such as a binder 
system having a high content of rosin or rosin equivalent (s) . 

In the present context the term "fibres" is intended to mean 
any fibres within the groups of inorganic fibres, natural 

10 organic fibres, synthetic organic fibres, and metallic 

fibres. Furthermore, the term "fibres" is intended to cover 
monofilaments, split fibres, and stable fibres of any cross 
section. Thus, the term also comprises flakes, bands, 
needles, whiskers, and strips. The fibres may or may not have 

15 been surface treated or coated. 

Examples of inorganic fibres are carbide fibres such as 
silicon carbide fibres, boron carbide fibres, niobium carbide 
fibres; nitride fibres such as silicon nitride fibres; boron 
containing fibres such as boron fibres, boride fibres; 
20 silicon- containing fibres such as silicon fibres, alumina- 
boron-silica fibres, E-glass (non-alkaline alumoborosilicate) 
fibres, C-glass (non-alkaline or low-alkaline soda lime- 
alumoborosilicate) fibres, A-glass (alkaline soda lime- 
silicate) fibres, S -glass fibres, CEMFIL- glass fibres, ARG- 
25 glass fibres, mineral -glass fibres, non-alkaline magnesia 
aluroosilicate fibres, quartz fibres, silicic acid fibres, 
silica fibres, high-silica fibres, alumina high-silica 
fibres, alumosilicate fibres, aluminium silicate fibres, 
magnesia alumosilicate fibres, soda borosilicate fibres, soda 
30 silicate fibres, polycarbosilane fibres, polytitano- 

carbosilane fibres, polysilazane fibres, hydridopolysilazane 
fibres, tobermorite fibres, samarium silicate fibres, 
wollastonite fibres, potassium aluminium silicate fibres; 
metal fibres such as iron fibres, aluminium fibres, bismuth 
35 fibres, antimony fibres, wolfram fibres, molybdenum fibres, 
chrome fibres, copper fibres, germanium fibres, rhodium 



PCT/DK95/00450 v 

WO 96/15198 8 

al loy fibres, steel fibres, ox fltres _ 
fibres, alumina fibres, magnesia fib res * oxide 

titanium oxide fibres, 



10 



. ,^ ^ j u r pq titanium oxiuc * 
indium oxide fibres, txua f . hres yttrium 

f^res thorium oxide fibres, 
fibres, nickel oxide fibres, wot fibr es such 

U fibres. «~ .^'^rSL-. 



cxide fibres potass urn . a- -~ siagwool £ibres , 
as pure carbon fibres^ grap ^ 
charcoal fibres; sulphide fibres h as 

£ibres , cadmium sulphide fibres; ph oaphate fxb 
hydroxyapatite fibres, «!*» •"^^f:"^; phosphate 
fibres, neodymium P»"f ~ «~-« 
fibres; calcium sulphate fibres, ti ^ as 



20 



fibres; calcium sulphate — fibres such as 

iod ate fibres; calcium ^J^^ '£Z, sodium 
„ muscovite fibres, ^^'^ fibres such as 
aluminium hydroxycarbonate £ibres; proc essed 

pure rocKwool ^ ^J^Zl montmorillonite fibres; 
ndneral fibres from mineral wo. modified by 

atapulgite fibres; calcined bauxite fibr . 
any chemical or physical processes ; and any mixtu 

E ^les or natural and synthetic «^ 
polyamide fibres such as ^^-^^T^a... 
phenylene- terephthalamide fibres ^ ^£ * . cerepnCh al - 
naphthalamide) fibres, poly (3. 4 - diph eny x . 

^ fibres poly (p- phenylene- (p-benzamide) terep 
5 amide) fibres, ^ horpohthalamide) fibres, 

... i flw . 8 0 oly(p-benzhydrazide terepntna 
amide) fibres, poiy v*' , JW _.« nolv(N,N'-m- 

, , -.,.»„>,i«ne-isophthalamide) fibres, poiy 
poly (m- Phenylene isop tereDhth alamide ) fibres, poly- 

phenylene-bis(m-benxamide)-terephtha , tibres , 

,„.»• -P^nylene.bis<m-ben 2 amide^-2. nap 

50 pox, «... rn^P-amtnUenyl, -a.a- 

carboxamide) fibres poly 4 b p Cly (2 . 5 -bis Cp-amino- 
bit hiasole- isophthalamid ibres PJ ^ 

phenyl) -1. 3. 4-oxa-diazole «°P h « a (2 .methyl-p- 
aia^inobenzanilide-isophthalamide, fibres p y op 

35 phe»ylene- 2 . 6 -naphthalamide ibres poly. . ^ 
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fibres , poly ( terephthalic-hydrazide) fibres , poly (p- 
phenylene-N-methyl-hydrazide) fibres; aromatic polyester 
fibres such as poly (chloro- 1 , 4 - phenylene- ethylene -dioxy- 4 , 4 9 - 
benzoate- co- terephthalate) fibres , poly ( chloro- 1 , 4 - phenylene - 
5 4,4' -oxydibenzoate) fibres, poly (methyl- 1 , 4 -phenylene- 4 , 4 9 - 
oxydibenzoate) fibres, poly (chlorophenylene-hexahydro- 
terephthalate) fibres; aromatic polyazomethine fibres such as 
poly (nitrilo- (2 -methyl -1,4 -phenylene) nitrilomethylidyne -1,4- 
phenylenemethylidyne) fibres; aromatic polyimide fibres such 

10 as aromatic polypyromellitimide fibres, aromatic polytri- 
mellitimide fibres, polyester- imide fibres, poly (4, 4'- 
diphenyl-ether-pyromellitimide) fibres; aromatic heterocyclic 
polymeric fibres such as polybenzimidazole fibres such as 
poly- (2,2' - (m- phenylene) -5,5' -bibenzimidazole) fibres, poly- 

15 benzothiazole fibres such as poly (2 - ( 1 , 4 -phenylene) - 2 9 - (6 , 6 ' - 
bibenzothiazole) ) fibres and poly (2- (1, 3 -phenylene) -2' - (6, 6' - 
bibenzothiazole) ) fibres, polybenzoxazole fibres such as 
poly ( (1, 7-dihydrobenzo (1, 2-d:4, 5-d') dioxazole-2, 6-diyl) -1,4- 
phenylene) fibres and poly ( (benzo ( 1 , 2 - d: 4 , 5- d' ) bisoxazol -2 , 6- 

20 diyl) -1, 4 -phenylene) fibres, polyoxadiazole fibres such as 

polyarylene-1, 3 , 4-oxadiazole fibres; cellulose fibres such as 
a- cellulose fibres, 0- cellulose fibres, mineral cellulose 
fibres, methylcellulose fibres, cellucotton fibres, regenera- 
ted cellulose (rayon) fibres, cellulose acetate fibres, jute 

25 fibres, cotton fibres, linen fibres, ramie fibres, sisal 

fibres, heme fibres, flax fibres, cyanoethylated cellulose 
fibres, acetylated cellulose fibres; wood fibres such as 
pine, spruce and fir wood fibres, lignin fibres and fibres of 
lignin derivatives; rubber fibres and fibres of derivatives 

3 0 of rubber; polyolefin fibres such as polyethylene fibres, 

polypropylene fibres, polytetraf luoroethylene fibres, poly- 
butadiene fibres; polyacetylene fibres; polyester fibres; 
acrylic fibres and modified acrylic fibres such as acrylic 
acid fibres, styrol/acrylate fibres; acrylonitrile fibres 

3 5 such as acrylonitrile fibres and polyacrylonitrile fibres; 
elastomeric fibres; protein fibres such as casein fibres, 
maize protein fibres, soybean protein fibres, groundnut 
protein fibres; alginate fibres; poly (ethylene terephthalate) 
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such as nylon fibres e. a / nWhSri M fibres; poly- 

e ,n f^res- oolv (phenylene sulphide) .nores, f 
nylon 6.10 fibres, poxy vv j .. oolv (bisbenz- 

fHhres- rjolychloroethene fibres, poiyvu 
vinylchloride fibres, po y polyoxyme thylene fibres; 

imidazobenzophenanthrolin) fibres, po y xy™ ^ 

polyurethane fibres; ^ ^^^'proc^^ and any 
etc.; modified by any chemical or physical p 

mixture thereof. 



10 



15 



20 



25 
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* f ^v Q c ar p silicon- containing fibres; 
Pierre* exampXe, , o ifcres; rockuoo l fibres; 

polyam iae fibres; — ' ^ 

and fibres oi u« . 0 _. acrv iic fibres and 

mo aifiea "^"^H alginate fibres; poXy (etnyXene 
£ ibres; procexn f«- alcoboX fibres; aXiphacxc 

terephthaiate) fibres, poiyv j «»,,... poXyurethane 

polyamide fibres; f bres, pj^ 

fibres; vinyl polymeric fibres, and mixt ures 
by any chemical or physical processes; and any 

thereof . 

* eibres are E-gXass (non-aXlcaXine aiumo- 
EspeciaXXy preferred fxbres are lou -aXlcaXine 

borosilicace. fibres; C-giass <— £ibre s; 
so aa ^e-alumoborcsiXicace, fibres; *rnera gXa. 

woxxastonite fibres; J^^T^^T--- 

rr r - . oox .'^^^zzz«>>~> 



35 



£rom mineral wool; "™ £ ^„"\ ronaCi = poXyester fibres; 
fibres; arcm.tr c poly ^ ^ £ibres o£ 

cexxuxose <*>»^ ^^fibres; poXyacetyXene 
aerivatrves o ^ rubber po ^ £ibres; aliphat i= 

fibres; polyester fibres, a y rera mic 
polyamide fibres; and polyvinylchloride fibr es 
~v™. silicone fibres, and aramide fibres, 



; ceramic 
; modified by any 



polyamide nore*, — r fibres; modified by 

fibres; silicone fibres, and aranu.de ^ ; thereof . 

chemical or physical processes; and any mixtur 



BNSDOC1D <WO 961S19&A? ' > 
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The surface of the fibres may or may not have been modified 
by chemical or physical processes. Examples of such modifi- 
cation processes used to improve the beneficial effects of 
the fibres are carbonization; silylation; etching such as 
5 treatment with alkalimetal hydroxide, treatment with hydro- 
fluoric acid; coating; polyelectrolytic entrapment in the 
porous surface structures; adsorption processes; hydrogen - 
bonding processes; esterif ication processes; cationic bonding 
processes; anionic bonding processes; polymerisation proces- 
10 ses; cross- linking processes; etc. as well as any modifica- 
tion processes included in the manufacturing of the fibres. 

The preferred fibres for use according to the invention seem 
to be fibres which are considerably coarser than fibre- 
products previously used as fillers or paint additives in 

15 antifouling paints. While the present invention is not to be 
limited to any particular theory, it is believed that even a 
relatively low volume concentration of such rather coarse 
fibres will be able to counteract microcracking during the 
early phases of the drying/hardening of the paint, and that 

20 the thus lower concentration of microcracks permit the 

relatively low domain-wise concentration of the relatively 
coarse fibres to sufficiently efficiently counteract macro- 
cracking. Whether or not this applies, what is most remar- 
kable - and extremely valuable - is that it is possible to 

25 counteract the well-known mechanical weakness of rosin and 
similar materials with concentration of fibres which do not 
disturb the antifouling or (where applicable) the self- 
polishing properties of the paint. 

Preferred fibres have an average length of 5-2000 and an 
average thickness of 1-50 fan with a ratio between the average 
length and the average thickness of at least 5, especially an 
average length of 10-500 fim and an average thickness of 1-25 
jim with a ratio between the average length and the average 
thickness of at least 10, in particularly an average length 
35 of 40-300 fim and an average thickness of 2-10 /xm with a ratio 
between the average length and the average thickness of at 
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least 20. Also, fibres having an average length of 80-200 j. 
and an average thickness of 2-20 ^ with a ratio between the 
average length and the average thickness of at least 10 may 
advantageously be used. 

; The concentration of the fibres is normally in the range of 
0 1-30% by solids volume of the paint, such as 0.5-10* by 
solids volume of the paint. Especially relevant concentra- 
tions of fibres, of course depending upon the type and size 
of the fibres, may be 2-10%, such as 2-7%, or 3-10%, such as 

0 3-8% by solids volume of the paint. 

Preferred fibres according to the invention are those which, 
when incorporated in Model Paint A and tested in the Labora- 
tory cracking Test herein, results in a crackmg rankrng at 
least 1 ranking unit higher than the cracking ranking of the 
paint without the fibres, preferably 2 ranking units higher 
Lan the ranking of the paint without the fibres. «P e «»"* 
3 ranking units higher than the ranking of the paint without 



15 



the fi 



20 



in the present context the term "binder system" is intended 
to mean the binder phase of a paint, consisting of one or 
several individual binder components. 



Examples of such binder components 



rosin and rosin e 
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linseed oil and derivatives thereof ; castor oil and deri- 
vatives thereof; soy bean oil and derivatives thereof; 
saturated polyester resins; polyvinylacetate . P°^£ 
butyrate, polyvinylchloride- acetate, copo yners of vinyl 
acetate and vinyl isobutyl ether; vinylchlor.de; copoly 
„ers of vinyl chloride and vinyl isobutyl ether, of po y- 
vinyl methyl ether, polyvinyl isobutyl ether, polyvinyl 
ethyl ether; alkyd resins or modified alkyd resins; 
hydrocarbon resins such as petroleum fraction conden- 
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sates; chlorinated polyolefines such as chlorinated 
rubber, chlorinated polyethylene, chlorinated poly- 
propylene; styrene copolymers such as styrene/butadiene 
copolymers, styrene /methacrylate and styrene/acrylate 
5 copolymers; acrylic resins such as homopolymers and 

copolymers of methyl methacrylate, ethyl methacrylate, 
n- butyl methacrylate, isobutyl methacrylate and isobutyl 
methacrylate; hydroxy -acrylate copolymers; polyamide 
resins such as polyamide based on dimerized tall oil 
10 fatty acids; cyclized rubbers; epoxy esters; epoxy 

urethanes; polyurethanes; epoxy polymers; hydroxy - 
polyether resins; polyamine resins; etc., as well as 
copolymers thereof . 

The individual binder components may be self -polishing or 
15 non- soluble. 

In the present context, the term "rosin" is intended to mean 
gum rosin; wood rosin of grades B, C, D, E, F, FF, G, H, I, 
J, K, L, M, N, W-G, W-W (as defined by the ASTM D509 
standard) ; virgin rosin; hard rosin; yellow dip rosin; NF 

20 wood rosin; tall oil rosin; or colophony or colophonium; as 
well as any of the single constituents of natural rosins, 
e.g., abietic acid, abietinic acid, sylvic acid, dihydro- 
abietic acid, tetrahydroabietic acid, dehydroabietic acid, 
neoabietic acid, pimaric acid, laevopimaric acid, isopimaric 

25 acid, sandaracopimaric acid, palustric acid, dextro-pimaric 
acid, isodextro-pimaric acid, dextropimarinal , isodextro- 
pimarinal, xanthoperol, tatarol , podocarpic acid, phyllo- 
claden, sugiol, ferruginol, himokiol, manool , manoyl oxide, 
ketomanoyl oxide , cativinic acid, eperuanic acid and all other 

30 rosin components based on the diterpene skeleton of abietic 
acid; as well as any mixtures thereof. 

In the present context the term "rosin equivalents" is 
intended to mean all types of rosin (as defined above) 
derivatized according to any of the following chemical 
35 reactions or processes: hydrogenation; maleinisation; 



10 
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• — eaterification; metal salt formation/- 

nies-Alder reactions; 1,3 -dipolar addition; 
5 bastion; oblation; bydrocarboxylation; hydroboration; 

^nation; hydration; hydrof ormylat ion ; ^ro = n : 
hy drometallation; oxyamination; reduction ; r as 

aminomethylation; dicarbalfcoxylation; s * S ~ ludes 
mi «ures thereof. The term -rosin equivalents also mcl 
Iny reaction products formed b y reaction between the rosin or 
"Ln equivalent contained in the composition and any other 
of the Tomponents of a paint composition. .... copper 
resinate which is a reaction product of cuprous oxide and 



15 rosin. 



20 



25 



30 



in a preferred embodiment of the marine antxfoulxng paxnt 
in a preferr binder gyste m is present xn 

accordxng to the invent prefe rably 20-70%, such as 

the paint in an amount of 15-80%, preterao y 
25-60%, in particular 35-60%, such as 40-60%. 

in a further preferred embodiment of the marine antifouling 
In a furtner f= . . , pr svstem comprises 

paint according to the invention the bxnder system P 
rosin or a rosin equivalent, preferably the amount of rosxn 

or a rosin equivalent is in the range of 15-80% by solxds 
or a rosiu «vi such as 20-60%, 

volume of the paint, more preferably 20-70% such 
by solids volume of the paint, in partxcular 25 60%, 
25-50%, by solids volume of the paxnt. 

nfhpr referred embodiment of the marine antifouling 
In another preierxeu » rnc . in or rosin 

,. h p invention the amount of rosxn or 

paint accordxng to the invents. so iids volume 

• alonf exceeds 30%, such as 40% or more, by solxas v 
equxvalent exceeas jv*, such as 

_ w- cvstem in particular more than 50%, sucn 

of the bxnder system, v , . , &T . svgtem or even 

-Hsm 60% bv solids volume of the bxnder system, 
more than bu*, j->y . binder 

fV , ar , bv solids volume of the Dinae* 

higher such as more than 70% toy soxias 
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In a preferred embodiment of the marine antifouling paint 
according to the present invention the binder system is of a 
hydrophilic kind or is rendered hydrophilic by chemical or 
physical processes (e.g. hydrolysis and complexation) when 
i incorporated in the paint composition or when contacted with 
the marine environment (e.g. hydrolysis, exchange of ions, or 
mechanical erosion) . Either by inherency or by one or more of 
these processes the antifouling paint as a whole is rendered 
self -polishing. 



10 In the present context the term "hydrophilic binder system- 
is intended to mean that the component in question is charac- 
terized by having a surface tension in the range of 30-80 
mN/m such as 30-70 mN/m, preferably 40-80 mN/m, especially 
50-80 mN/m, such as 60-80 mN/m. 

15 In the present context the term "biologically active agent" 
is intended to mean any chemical compound or mixture of 
chemical compounds which has the capability of suppressing 
the settlement of marine organisms, to any substrate contain- 
ing the biologically active agent. The suppression can be 

20 executed by any mechanism lethal to the organisms, by any 
mechanism resulting in deterrence and/or repellence of the 
organisms with or without causing mortality or by any 
mechanism inhibiting the settlement of the organisms with or 
without causing mortality. 

25 Examples of biologically active agents are: 

organometals such as trialkyltin salts such as hydroxy- 
triphenylstannane, dibutyLbis (l-oxododecyloxy) -stannane, 
f luorotriphenylstannane, chlorotriphenylstannane, tri- 
butylfluorostannane, and tributyltin maleate; hexabutyl- 
30 distannoxane; trialkyltin copolymers such as tributyltin 

resinate, tributyltin acrylate copolymer, and tributyltin 
methacrylate copolymer; metallo-dithiocarbamates such as 
bis (dimethyldithiocarbamato) zinc, ethylene-bis (dithio- 
carbamato) zinc, ethylene-bis (dithiocarbamato) manganese, 
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an d complexes between these; bis <l-hydroxy-2 <«, -pyridine- 
thion»to-0,S)-(T-4> copper, copper acrylate; bx. U- 
hydroxy-2 (1H, -pyridinethionato-O. s, - ,T-*> *xnc; P^nyl 
(Lspyridyi) -bismuth dichloride; tributyitxnox.de; 
i tributyltinfluoride; tripbenyltinf luoride; 

ne tal biocides such a. copper, copper metal alloys such 
Z copPer-niOcel alioye; metal oxides sucb as cuprous 
oxide and cupric oxide; metal salts sucb as cuprous 
thiocyanate. barium metaborate. and copper sulphxde. 

0 heterocyclic nitrogen compounds such as 3a '^ 7 ;^'"" a ' 

hyuro- 2 ^(<trichloromethyl)-thio)-lH-isoindole-l ; 3(2H) 

pyrxdine-triphenylborane. X- ^"^Z 
phenyl, -lH.pyrrole-2. 5 -dxone. 2 . 3 , 5 . S -tetrachloro 4 

.methylsulphonyl, -pyridine. ^^^-^^ 
amxno-6-cyclopropylamine-s-trxazxn, and quxnolxne 

derivatives; 

neterocyclic sulphur compounds such -^^E^. 

b en,imida 2 ole. Iben.iso- 
a c;-dichloro-2-octyl-3 (2H) -lsocniazoj-j." , 

20 thiatolxn-3-one. and 2- (thiocyanatomethylthio, -ben 2 o- 



25 



thiazole; 



30 



urea derivatives such as N- (1. 3-bxs (hydroxymethyl) -2. 5- 
roxo "in,ida Z olidinyl,-N. N .-bis(hydroxy n ethyl,urea, and 

3- (3,4-dxchlorophenyl) - 1 , 1 - dimethyl urea; 

^des or xmides o £ carboxylic acids; sulphonic acids and 

of sulphenic acids such as 1. 1-dichloro-N- 

a^no, sulphonyl. -1-f luoro-N- ^^^"^Z 
sulphenamide. 2.2-dibrca»-3-nitrilo-propxon^de » 

.dxcblorofluoromethylthio, -pbthalimide. * 
phenyl-N'-.dichlorofluoromethylthiC-sulphamxde, and 



methylol formamide; 
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salts or esters of carboxylic acids such as 2- ( (3-iodo-2- 
propynyl ) oxy) -ethanol phenyl carbamate and N, N-didecyl-N- 
me thy 1 - poly ( oxye thyl ) ammonium propionate ; 

amines such as dehydroabiethylamines and cocodimethyl - 
5 amine ; 

substituted methane such as di (2 -hydroxy- ethoxy) methane, 
5,5' -dichloro -2,2' - dihydroxydipheny lme thane, and 
methylene -bisthiocyanate; 

substituted benzene such as 2,4,5, 6-tetrachloro-l,3- 
10 benzenedicarbonitrile, 1. 1-dichloro-N- ( (dime thy lamino) - 

sulphonyl) -1-fluoro-N-phenylmethanesulphenamide, and l- 

( (diiodomethyl ) sulphonyl ) - 4 -methyl - benzene ; 

tetraalkyl phosphonium halogenides such as tri-n- butyl - 
tetradecyl phosphonium chloride; 

15 guanidine derivatives such as n-dodecylguanidine hydro- 

chloride; 

such as bis- (dimethyl thiocarbamoyl) -di- 
sulphide, tetramethylthiuram disulphide; 

and mixtures thereof . 

20 In the antifouling paint composition, the total amount of the 
biologically active agent (s) may be in the range of 2-50%, 
such as 3-50%, by solids volume of the paint, preferably 5- 
50%, such as 5-40%, by solids volume of the paint. Depending 
upon the type and specific activity of the biologically 
25 active agent, the total amount of the biologically active 
agent may, e.g., be 5-15% or 10-25% by solids volume of the 
paint . 

A preferred embodiment of the marine antifouling paint accor- 
ding to the present invention is a paint characterized in, 
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that the binder system has a polishing rate of at least ijm. 
such as at least 2 /an, per 10,000 Nautical miles, preferably 
at least 3 pm. such as at least 5 jiiii, per 10,000 Nautical 
miles, especially at least 10 ,xm, such as at least 15 pm. per 
j l0 ,000 Nautical miles, such as at least 30 jim per 10,000 
Nautical miles, when incorporated in a model paint: 

50%, by solids volume, of the binder system 
10%, by solids volume, of tricresyl phosphate 
26%, by solids volume, of zinc oxide 
0 10%, by solids volume, of cuprous oxide 

4%, by solids volume, of thixotropic bentonite 

and tested in the Polishing Rate Test herein. 

Another preferred embodiment of the marine antifouling paint 
according to the present invention is a self -polishing paxnt 

.5 where the polishing rate is retained to an extent of 

10%. such as at least 20%, compared to the same paxnt wxthout 
the fibres, when tested in the Polishing Rate Test herein In 
most of the practical embodiments of the invention the polish- 
ing rate is retained to an even larger extent, e.g. 50%, sucn 

20 as 70%. in especially interesting embodiment, e.g. when 
water-soluble fibres are used, the polishing rate may be 
substantially the same (within the inaccuracy of the method) 
compared to the same paint without the fibres. 

A typical marine antifouling paint composition according to 
25 the invention comprises a binder system, at least one bio- 
logically active agent, and fibres. Furthermore, the anti- 
fouling paint may comprise one or. more components selected 
among pigments, fillers, dyes, solvents, and additxves. 

Examples of pigments are grades of titanium dioxide, red iron 
30 oxide, zinc oxide, carbon blade, graphite, yellow xron oxxde. 
red molybdate, yellow molybdate, zinc sulphide, antimony 
oxide sodium aluminium sulphosilicates, quinacridones , 
phthaiocyanine blue, phthalocyanine green, titaniumdioxxde. 
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black iron oxide, graphite, indanthrone blue, cobalt alumi- 
nium oxide, carbazole dioxazine, chromium oxide, isoindoline 
orange, bis-acetoacet-o-tolidiole, benzimidazolon, quinaph- 
talone yellow, isoindoline yellow, tetrachloroisoindolinone, 
5 quinophthalone yellow. Such materials are characterized in 
that they render the final paint coating non- transparent and 
non- translucent. The pigments may further be selected from 
pigment -like ingredients such as fillers. Examples of fillers 
are calcium carbonate, dolomite, talc, mica, barium sulphate, 
10 kaolin, silica, perlite, magnesium oxide, calcite and quartz 
flour, etc. These materials are characterized in that they do 
not render the paint non- translucent and therefore do not 
contribute significantly to hide any material below the 
coating of the paint composition of the invention. 

15 In a preferred embodiment of the present invention, the paint 
composition has a total pigment content (pigment and pigment - 
like ingredients) in the range of 10-60%, preferably 15-50%, 
in particular 25-50% such as 20-40%, of the solids volume of 
the paint composition. 

20 Examples of dyes are l , 4 -bis (butylamino) anthraquinone and 
other anthraquinone derivatives; toluidine dyes etc. 

Examples of solvents in which the components of the anti- 
fouling paint are dissolved, dispersed or emulsified are 
water; alcohols such as methanol, ethanol, propanol, iso- 

25 propanol, butanol, isobutanol and benzyl alcohol; alcohol/ - 
water mixtures such as ethanol/water mixtures; aliphatic, 
cycloaliphatic and aromatic hydrocarbons such as white 
spirit, cyclohexane, toluene, xylene and naphtha solvent; 
ketones such as methyl ethyl ketone, acetone, methyl isobutyl 

30 ketone, methyl isoamyl ketone, diacetone alcohol and cyclo- 
hexanone; ether alcohols such as 2-butoxyethanol, propylene 
glycol monomethyl ether and butyl diglycol; esters such as 
methoxypropyl acetate, n-butyl acetate and 2-ethoxyethyl 
acetate; chlorinated hydrocarbons such as methylene chloride. 
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tetrachloroethane and trichloroethylene ; and mixtures 



10 



15 



Examples of additives are: 

plasticizers such as chlorinated paraffin; low molecular 
weight polybutene; phthalates such as dibutyl phthalate, 
benzylbutyl phthalate, dioctyl phthalate, diisononyl 
phthalate and diisodecyl phthalate; phosphate esters such 
as tricresyl phosphate, nonylphenol phosphate, octyl- 
oxipoly(ethyleneoxy) ethyl phosphate, tributoxyethyl 
phosphate, isooctylphosphate and 2-ethylhexyl diphenyl 
phosphate; sulphonamides such as N- ethyl -p- toluensulphon- 
amide, alkyl-p- toluene sulphonamide ; adipates such as 
bis(2-ethylhexyl)adipate), diisobutyl adipate and di- 
octyladipate; phosphoric acid triethyl ester; polyvinyl 
ethyl ether); polymerised acrylate; butyl stearate; 
sorbitan trioleate; epoxidised soybean oil; polymerised 
acrylate plasticizers; polyvinyl methyl ether; and 
polyvinyl ethyl butyl ether; 



surfactants such as derivatives of propylene oxide or 
20 ethylene oxide such as alkylphenol- ethylene oxide conden- 

sates ; ethoxylated monoethanolamides of unsaturated fatty 
acids such as ethoxylated monoethanolamides of linoleic 
acid; sodium dodecyl sulphate; alkylphenol ethoxylates; 
and soya lecithin; 

25 def earning agents such as silicone oils; 

catalysts such as polymerization catalysts and initi- 
ators e.g. azobisisobutyronitrile, ammonium persulphate, 
dilauryl peroxide, di-t-butyl peroxide, cumene hydro- 
peroxide, p-toluenesulphonic acid; dryers, e.g. metal 
30 octoates and metal naphthenates ; and activators, e.g. 

salicylic acid and benzyl alcohol; 
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stabilizers such as stabilizers against light and heat, 
e.g. 2-hydroxy-4-methoxybenzophenone, 2- (5-chloro- (2H) - 
benzotriazol-2-yl) -4 -methyl -6- (tert -butyl ) phenol , 2,4- 
di tert - butyl - 6 - ( 5 - chlorobenzotriazol - 2 - yl ) phenol ; 

5 stabilizers against moisture such as molecular sieves or 

water scavengers; 



stabilizers against oxidation such as butylated hydroxy- 
anisole; butylated hydroxy toluene; propylgallate ; toco- 
pherols; L-ascorbyl palmitate; carotenes; vitamin A; 

10 polymerization inhibitors, e.g. para-benzoquinone, hydro- 

guinone and methyl -hydroquinone; 

inhibitors against corrosion such as aminocarboxylates , 
calcium silicophosphate , ammonium benzoate, barium/ - 
calcium/zinc/magnesium salts of alkylnaphthalene 
15 sulphonic acids, zinc phosphate; zinc metaborate; 

coalescing agents such as glycols; and 

thickeners and anti- settling agents such as colloidal 
silica, hydrated aluminium silicate (bentonite) , 
aluminiumtristearate, aluminiummonostearate, ricinus oil , 
20 xanthan gum, salicylic acid, chrysotile, pyrogenic 

silica, hydrogenated castor oil, and organo- modified 
clays . 



A preferred embodiment of the marine antifouling paint 
according to the invention is a paint, which additionally 
25 comprises one or more pigment (s) and one or more solvent (s) . 

The antifouling paint composition may be prepared by any 
suitable technique that is commonly used within the field of 
paint production. Thus, the various components may be mixed 
together using a high speed disperser, a ball mill, a pearl 
30 mill, a three- roll mill etc. 
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The a„tifoulin 9 paint composition according to the invention 
„a y be applied to the marine structure to be protected by 
Tains or any of the usual techniques used within the paint 

£i eld such as by «. - ^xact^hnlque'choL depends 
5 dipping, by spraying etc. The exact tecnn gu mrcicular 
upon the object to be protected and also upon the particular 
composition (such as its viscosity etc.. and 
particular situation. Preferred applications techniques 
spraying and by means of a brush or a roller. 

l0 The antifouling paint composition according to '^Tin'one 
M , be applied to the marine structure to be protected in 
or several successive layers, typically 1 to 5 layers 
preferably 1 to 3 layers. The total dry film thicKness (DPT. 

pr 1 . ,•„,„„, laver will typically be 10 to 300 

of the coating applied per layer will typ ' 

15 am. preferably 20 to 250 pm. such as 40 to 200 (-. «"-• 

chlcLss of the coating will typically be 10 to 900 

Preferably 20 to 750 in particular ,0 to 600 „m, such as 

80 to 400/xm. 

The marine structure to which the paint composition according 
2 0 to the invention may be applied to may be any of » 

variety of solid objects that come into contact with water, 
for example vessels (including but not limited to boats 
yachts, motorboats. motor launches, ocean 
tanxers . container ships and other cargo ships , submarines 
25 (both nuclear and conventional. . and naval vessels of all 
y:es, ; Pipes; shore and off-shore ™= " 

and objects of all types such as piers, pilings . bridge 
substructures, floatation devices, underwater ~» 
structures etc; nets and other mariculture -*^ la ™ 
30 cooling plants; and buoys; and is especially applicable to 
Che hulls of ships and boats and to pipes. 

Prior to the application of a paint composition of the 
Invention to a marine structure, the marine structure may 
first be coated with a primer- system which may comprise 
35 several layers and may be any of the conventional primer 
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systems used in connection with application of antifouling 
paints to marine structures. Thus, the primer system may 
include a first layer of a tar or bitumen composition 
followed by a layer of an adhesion- promoting primer. In a 
5 preferred embodiment, the primer- system is a composition 

having a polishing rate of less than 1 /im per 10,000 Nautical 
miles. 

A further preferred embodiment of the marine antifouling 
paint according to the present invention is a paint which 
10 when tested in the Steel Panel Elongation Test herein is 
capable of being elongated 5 mm, preferably 6 mm, in 
particular 7 mm, such as 8 mm, without showing any tendency 
to neither microcracking nor macrocracking . 

A further preferred embodiment of the marine antifouling 
15 paint according to the present invention is a paint, which 

after exposure to weathering for 1 month, as described in the 
Atmospheric Cracking Test herein, has a macrocracking density 
rating of at least 1 rating unit higher, preferably at least 
2 rating units higher, especially at least 3 rating units 
20 higher, in particular 4 rating units higher, compared to the 
paint without the fibres. 

A further preferred embodiment of the marine antifouling 
paint according to the present invention is a paint, which 
after exposure to weathering for 3 months, as described in 
25 the Atmospheric Cracking Test herein, has a macrocracking 

density rating of at least 1 rating unit higher, preferably 
at least 2 rating units higher, especially at least 3 rating 
units higher, in particular 4 rating units higher, compared 
to the paint without the fibres. 

30 A further preferred embodiment of the marine antifouling 

paint according to the present invention is a paint, which 
after exposure to weathering for 6 months, as described in 
the Atmospheric Cracking Test herein, has a macrocracking 
density rating of at least 1 rating unit higher, preferably 
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at least 2 rating units higher, especially at least 3 rating 
units higher, in particular 4 rating units higher, compared 
to the paint without the fibres. 

A further preferred embodiinent of the marine antifouling 
5 pain according to the invention is a paint, showing no 
failure when tested in the Mandrel Test herein usinga 
mandrel having a diameter of at least 16 mm, preferably at 
feast 12 such as 10 ». in particular 8 such as 6 ». 

* still further preferred embodiment of the marine ^ 
10 fouling paint according to the invention is •J£^£ZZ> 
no failure when tested in the Direct Impact Test herein us 
The standard weight dropped from a height of at^t 
preferably at least 60 cm, such as a. least 
least 90 cm. 

1S A further aspect of the present invention concerns a marine 
antifouling paint composition comprising: 

1, a binder system containing 15-80%. such as 20- 70% 
especially 20-60%. such as 25-60%. in particular 25-50<. 
by solids volume of the paint, of rosin or rosin 
20 equivalent (s) ; 

2) fibres; and 

3> optionally one or more biologically active agent (s). 



25 



„ h ere the term, "binder system-, "solids volume . rosin 
■rosin equivalents-, -biologically active agent ; «* 
-f lores- are intended to have the meaning as define above 

rfpscribed above with respect 
Preferred fibres are those as descriDeu 

composition, dimensions, etc. 

yet another aspect of the present invention concerns a marine 
antifouling paint composition comprising: 
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1) a binder system containing more than 30%, such as more 
than 40%, preferably more than 50%, such as more than 
60%, of rosin or rosin equivalent (s) based on the solids 
volume of the binder system; 

5 2) fibres; and 

3) optionally one or more biologically active agent (s), 

where the terms "binder system", "solids volume", "rosin", 
"rosin equivalents", "biologically active agent", and 
"fibres" are intended to have the meaning as defined above. 
10 Preferred fibres are those as described above with respect to 
composition, dimensions, etc. 

Yet a further aspect of the present invention concerns a 
marine antifouling paint composition comprising: 

1) a binder system constituting 15-80%, preferably 20- 

15 70%, such as 25-60%, in particular 35-60%, such as 40-60% 

by solids volume of the paint composition; 

2) fibres constituting 0.1-30%, such as 0.5-10% by solids 
volume of the paint composition; 



3) one or more biologically active agent (s) constituting 
20 2-50%, such as 3-50%, by solids volume of the paint 

composition, preferably 5-50%, such as 5-20% by solids 
volume of the paint composition; and 

4) one or more pigment (s) constituting 10-60%. preferably 
15-50%, in particular 25-50%, such as 20-40%, of the 

2 5 solids volume of the paint composition. 

where the terms "binder system", "solids volume", "rosin", 
"rosin equivalents", "biologically active agent", "pigment", 
and "fibres" are intended to have the meaning as defined 
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above. Preferred fibres are those as «»- above with 
respect to composition, dimensions, etc. 
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TEST METHODS 

Laboratory Cracking Test 

The test paint was applied onto a steel panel (10 x 15 cm ) 
by means of a hand applicator (doctor blade type) in a dry 
5 film thickness (DPT) of approximately 200 +/- 30 /xm. The 
panel was dried for two days in the oven at 60 °C. 

The anti- cracking performance was evaluated on a scale from 0 
to 10 : 



10-100% of the area of the steel panel shows 



10 

1 Macrocracking is observed on an area -percentage lower 

than 10, and/or microcracking is observed on 50-100% 
of the area of the panel . 

2 Microcracking is observed on less than 50% of the 
15 area of the panel . 

3-4 Neither macro- nor microcracking is observed, but the 

paint film is very brittle when cut with a sharp 
knife - 

5-6 No cracking is observed. The dry paint film shows 

20 some cohesive properties when cut with a sharp knife. 

7-8 No cracking is observed. The dry paint film shows 

acceptable cohesive properties when cut with a sharp 
knife. The cutting of the sample of the film of 
lxl cm 2 can be performed without cracking or 
25 breaking of the sample. 

9-10 No cracking is observed. The dry paint film shows 

good cohesive properties • when cut with a sharp knife. 
A free -cut film of 1 x 1 cm 2 shows some flexibility 
and toughness. 



3 0 Macrocracking corresponds to cracking mesh size type medium 
and large described in TNO circular 92 . 

Microcracking corresponds to cracking mesh size type small 
and micro described in TNO circular 92. 
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v*^«i n rrackingTest 



,15 x 20 cm 2 ) was coated with 80 ion 

" aCryUC "Ircial linyl Primer ,Hen*anyl Tar 1*280 ex 
(DFT) of a ™* » air spraying . After 

Hempel-s Marine Paints A/S) PP „ room te^erature 

mi „in,um 24 hours drying in the appUc ator 



/xm. 



10 



mi niMum 24 hours o£ . tend applicator 

Che test paint was applied y 200 +/ . 30 

(doc tor hiade type, in a ^ of ^ PP ^ „ ^ 

I^E^^T - P- » to natural weathering . 

„»-orf in an outdoor rack at a test site 
The test panel was mounted in an ou ^ 
in Polinya (Northeastern Spain, 2 E. 41^3 ^ 
oriented to the south forming an angle 
ground . 

•^^vnrtiq of 2-4 weeks. At 

- — .I" The^w s^erricrocrac.ing 
15 each inspection, tne pa«« 

density on a scale from 0 to 5 : 

0 - 50-100 area % coverage by cracking 
! _ 26-49 area % coverage by cracking 

2 = 6-25 area % coverage by cracking 

3 _ 3-5 area % coverage by cracking 
4= 0-2 area % coverage by cracking 
5 = No cracking 

rhe better mechanical properties. 
The higher the rating, the better 
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Panel 




, ,15 x 3 x o.l crf> was coated with 125 m tDFT) 
A steel panel (15 x i .»_,, luemoadur Tar Epoxy 

of a co»ercial coal tar epoxy priner <Henpa ^ 

Marine Paints A/S) appnw j 
15 130 ex Hempel s Marine laboratory « room 

Rf ter 12-36 hours drying 8Q DFT o£ a 

temperature a second coat was app 
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commercial vinyl primer (Hempanyl Tar 16280 ex Hempel's 
Marine Paints A/S) applied by air spraying. After minimum 24 
hours drying in the laboratory at room temperature the test 
paint was applied by air spraying in two coats in a DFT of 
5 approximately 100 /xm per coat (total model paint DFT: 200 
pun) . Recoating interval between two coats of the test paint: 
24 hours. The panel was dried for 1 month in the laboratory 
at room temperature before testing. 

The test panel was tested in an Instron equipment (Instron 
10 4507) , by triplicate, in the following way. The steel panel 
was clamped in sample holders. One sample holder had a fixed 
position and the other was moved away at a constant speed of 
5 mm per min. The full paint system and the steel panel were 
elongated until the paint film broke (cracked) , and the 
elongation was measured. The higher elongation, the better 
mechanical properties. 



Free Film Elongation Test 

The test paint was applied onto paraffin paper by means of a 
hand applicator (doctor blade type) in a DFT of approximately 
20 200 +/- 30 ptm. The paint and the paraffin paper were dried 
for two days in an oven at 60 °C. 



es of free film (2x9 cm 2 ) were cut and detached from 
the paraffin paper by using a sharp knife. Tests samples were 
tested in an Adamel Lhomargy equipment, (Adamel Lhomargy 
25 DY34) , by triplicate, in the following way. Paint samples 

were clamped in sample holders. One sample holder had a fixed 
position and the other was moved away at a constant speed of 
5 mm per min. The paint sample was elongated until the stress 
(force/area) which is needed to elongate (strain) the sample 
reached a constant value (yield strength) , and the value was 
recorded. The higher the stress value the better toughness. 
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• . .^iDleB cracked when they were removed from 
If the test paint samples cracice the sample 

th. paraffin paper or when they were clamped to th P 

hPfore the samples were sheeted to any 
holders, i.e., before tne stress 
controlled strain by the apparatus, they were gi 



value of 0 MPa 



By de finition, test paints having a stress value of 0 MPa 
were considered as being "mechanically weak . 



TWMphina Pate Test 



10 



i M , c x 7 cm 2 ) with a curvature 

M ^l-^toTat l a cylindrical drum with a diameter 
corresponding to that of a y comnve rcial 



cor,-^ - (DFT) of a commercial 

of 1 m was first coated wicn ^ ■ Paints 

=T5= "^ri= sir- r- 



A./S) appnea uy ■« oaint was 

in the laboratory at roc* temperature the test pa 

5 applied by air spraying in two coats xn a DP dft; ^ ^ 

approximately /^^J^ '"test paint, a. hours. 
Recoating interval between two co coat 
nf , pr at least 48 hours drying from the last test p 
After at least «io «rm-erodible vinyl 

bands of 1 on, width of a corcmeroral . «»»^ paints 

„ antifouling coating (Classic 76550 ex ^ dipping . As 

A/S , were applied along each longrtudrnal edge by PP^ 
a result of this . the central part «th a vrdth ^ 

25 temperature before testing. 

i „« fixed onto the convex surface of a 
The test panel was fixed on _ rotated in sea 

cylindrical drum of 1 « xn diameter and 

-ii-H a salinity in the range of 37-38 pain. ^ 
water with a salinity c at a test site in 

thousand at an average temperature^ stern Spain 

30 the harbour of villanova y La Geltru in E. * 

which is situated at longitude ^ C~ ^ ?p 

Arias, E. , Rev. Iber. Corros . y Prot . , vo 
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91-96) . The rotor was rotated at a peripheral speed of 15 
knots for a relative distance of 33 , 100 Nautical miles. 

Every 3-5 weeks paint chips (1.0 x 0.5 cm 2 ) were collected 
from the test panel in such a way that their surface 
5 comprised both a part coated with the experimental coating 
only as well as a part coated with both experimental coating 
and the non-erodible coating. The chips were embedded in 
paraffin wax and cut with a microtome. Cross sections of the 
experimental coating were examined under a microscope. 
10 Compared to the part coated with the non-erodible coating, 
the experimental coating showed a decrease of DFT of the 
outer layer (polishing rate) . 



Mechanical properti es test - Mandrel Test 

Steel panels (15 x 10 x 0.5 cm) were coated with 40 ji™ (DFT) 
15 of a commercial epoxy vinyl primer (Hempadur 47190, from 
Hempel's Marine Paints A/S) applied by air spraying. After 
12-36 hours drying in the laboratory at room temperature the 
experimental model paints were applied by air spraying in one 
coat, in a DFT of approximately 100 /nn. The panels were dried 
20 for 1 day in the laboratory at room temperature plus one day 
in the oven at 60 °C before testing. 



Test panels were tested using a cylindrical mandrel 
to ASTM Designation D522 using cylindrical mandrels. Steel 
panels were bent using mandrels of different diameters and 
25 inspected for cracking. By gradually decreasing the mandrel 
diameter the point of which failure occurs was determined. 
The smaller diameter the better mechanical properties. 
Mandrels of the following diameters were used (32, 25, 20, 
19, 16, 13, 12, 10, 8, 6, 5, 4, and 3 mm). 
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fti rr?r T "H ,, -t Test 

Steel panels (15 x 10 x 0.6 cm) were coated with 40 (DFT) 

, — epoxy vinyl primer .Hempadur «x£ from 
Bempel-s Marine Paints A/S) applied by air sprayrng^ * ter 
12 -36 hours drying in the laboratory at room temperature th 
experimental model paints were applied * f^^™ 
coat, in a DPT or approximately 100 ^ The panel s were 
for 1 day in the laboratory at room temperature pxu 
in the oven at 60»C before testing. 

Test panels were tested for direct impact 

to ASTM Designation D 2794 . The standard wexgh t (100 g. 

indentor diameter 20 _> was dropped from a height so 

strike an indentor that deforms the coat.ng che 

substrate. By gradually increasing the herght 

weight was dropped, the point of which farlure occurs 

determined. The higher distance the better mec 

properties. Initial height 10 cm. Height was increased 

each time until a visual failure was observed. 



Table 1 gives 
20 in Example 1-7 



overview of the 



fibre types 



TABLE 1 
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Table 1 correspond to the 



The fibre sample figures in 
following product types: 

1. inorphi! 061-10 ex Laxa Bru* AB (Sweden) 
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2. Inorphil 161-10 ex LaxA Bruk AB 

3. Inorphil 361-10 ex LaxA Bruk AB 

4. Inorphil 061-20 ex LaxA Bruk AB 

5. Inorphil 461-20 ex LaxA Bruk AB 

6. Inorphil 061-3 0 ex Laxd Bruk AB 

7. Inorphil 061-60 ex Laxd Bruk AB 

8. RF 5104 ex Lapinus Fibres BV (The Netherlands) 

9. RF 5118 ex Lapinus Fibres BV (The Netherlands) 

10. F PA 222/040 ex Schwarzwalder Textil-Werke (Germany) 

11. F PA 240/040 ex Schwarzwalder Textil-Werke (Germany) 

12. F PA 230/040 ex Schwarzwalder Textil-Werke (Germany) 

13. F PAC 23 8/040 ex Schwarzwalder Textil-Werke (Germany) 

14. F PES 231/040 ex Schwarzwalder Textil-Werke (Germany) 

15. F PP 261/040 ex Schwarzwalder Textil-Werke (Germany) 

16. FB 1/03 5 ex Schwarzwalder Textil-Werke (Germany) 

17. FZ 320/040 ex Schwarzwalder Textil-Werke (Germany) 

18. F PAC 0 245/040 ex Schwarzw&lder Textil-Werke (Germany) 

19. F 501/050 ex Schwarzwalder Textil-Werke (Germany) 

20. FG 400/060 ex Schwarzw&lder Textil-Werke (Germany) 

21. FG 4 00/03 0 ex Schwarzwalder Textil-Werke 

22. FG 400/300 ex Schwarzwalder Textil-Werke 

23. FG 400/100 ex Schwarzw&lder Textil-Werke 

24. FG 440/040 ex Schwarzwalder Textil-Werke 

25. F 550/1 S ex Schwarzwalder Textil-Werke (Germany) 

26. F 554/1 SR ex Schwarzwalder Textil-Werke (Germany) 

27. F 580/1 S ex Schwarzwalder Textil-Werke (Germany) 

28. Hostapulp ex Schwarzw&lder Textil-Werke (Germany) 

29. Sylothix 51 ex Grace AB (Germany) 

30. Sylothix 52 ex Grace AB (Germany) 

31. Sylothix 53 ex Grace AB (Germany) 

32. Arbocel BE 600-30 ex J. Rettenmaier & Sohne GmbH h 



(Germany) 
(Germany) 
(Germany) 
(Germany) 



Co 



(Germany) 

33. Arbocel BE 600 ex J. 
(Germany) 

34. Arbocel BE 00 ex J. 
(Germany) 

35. Arbocel BC 1000 ex J 
(Germany) 



Rettenmaier & Sohne GmbH + Co. 



Rettenmaier & Sohne GmbH + Co 



Rettenmaier & S6hne GmbH + Co. 
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36. Arbocel B«w-40 ex J. Re tt en*aier . S6hne G*bH ♦ Co. 

(Germany) cAhnp GmbH + Co. 

37. Lignocel C 120 ex J. Rettenmaier * Sonne GmbH 

(Germany) ofthne GmbH + Co. 

5 38. Lignocel C 250 A ex J. Rettenmaier & Sonne G 

(Germany) ex C F F. Cellulose- Fullstoff-Fabrik 

39. Technocel 300 ex C. 

(Germany) cellulose- Fullstoff-Fabrik 

40. Technocel 200 ex C. P. F. Ceiiuio 

10 (Germany) Cellulose -Fullstoff-Fabrik 

41. Technocel 150 DU ex u. r. 

(Germany) Cellulose -Fullstoff-Fabrik 

42. Technocel 9 0 DU ex C. F. P. Ceiiux 

(Germany) cellulose- Fullstof f -Fabrik 

43. Technocel 400 C ex u. r. 

(Germany) ,., Q ^ 

44 DC 22 ex Dow Corning Chemical Co. (U.S. A) 
45. DC 23 ex Dow Coming Chemical Co. (U.S. A) 

46 Ricen PC ex Montefibre (Italy) 

47 vansil G ex Vanderbilt (U.S. A) 

48. Nyad G ex Nyco Minerals (U.S.A) 

49. wollastocoat AS & ES ex Nyco Minerals (U.S.A) 

50 M 40 ex Mesalles (Spain) 

51 banco Mikal 00180 ex Langer (Germany) 
25 Portalum A-25 ex Poorter (The Netherlands) 

53 . Tixal 102 ex Tixal (Germany) 

54. Tixal 202 ex Tixal (Germany) 

55. RCF-600 ex Sumitomo (Japan) 

56. RCF-160 ex Sumitomo (Japan) 
30 57- RCF-140 ex Sumitomo (Japan) 

58. RCF-015 ex Sumitomo (Japan) 

59. RCF-140G ex Sumitomo (Japan) 
6o" RCF-140N ex Sumitomo (Japan) 

\ n^r> (6F542) ex Du Pont (Switzerland) 

Kevlar Txp (6F5*«2J 

^. ,c«,qi ex Du Pont (Switzerland) 

Kevlar Txp (6F539) ex uu 

4. illustrated by the following non-limiting 
The invention is illustrated oy the 
Examples. In Examples 1-4 the impact of fibres 
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cracking tendency of model paints is tested, in Example 5 the 
polishing rate of model paints with and without fibres is 
tested, and in Example 6 and 7 the mechanical strength of 
model paints is tested. 

5 EXAMPLE 1 

Rosin is a very brittle material . Paints formulated with 
rosin as the main or sole binder component show a very 
pronounced tendency to crack. A number of fibres were tested 
in the Laboratory Cracking Test for their effect on 
10 preventing cracking and improving film integrity in a rosin 
based model paint . 

Model paints A with the following compositions were prepared: 

60 parts by volume of natural gum rosin 
10 parts by volume of cuprous oxide with an average 
15 particle size of 2-4 jxm 

26 parts by volume of zinc oxide with an average particle 
size of approximately 0.2 /im 

4 parts by volume of thixotropic bentonite (Bentone 3 8 ex 
NL Chemicals) 

20 optionally 4 parts by volume of fibres (see Table 1) 

20-30% by weight of total wet paint of xylene 

Generally, the model paints were prepared as follows: 

200 ml of the thoroughly mixed coating composition was 
introduced into a tight metallic container of 0.5 1 capacity 
25 together with 100 ml (bulk volume) of glass beads with a 

diameter of 2-3 mm. The container was then shaken for 45 min. 
on a mechanical shaker. The coating composition was separated 
from the glass beads by filtration. 



30 



In each test series a reference paint, without any content of 
fibres, was included. In Table 2 the results of the tests are 
shown . 
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EXAMPLE 2 

in addition to its poor mechanical properties rosin has a 
high tendency to oxidise, especialiy when exposed to natural 
weathering. Thus, paints formulated with rosin as maxn or 
5 sole binder consent show a very pronounced tendency to 
crack under natural weathering. The oxidation process leads 
to a volume increase o£ the paint film, which then will be 
mechanically weakened and eventually crack. 

A number of fibres were tested in the Atmospheric Cracking 
a0 Test for their effect on preventing cracking and xmprovxng 
film integrity in a rosin based model paint exposed to 
natural weathering. 

Model Paints A were prepared as described in Example 1 
(specification of the used fibre sample see Table 3). 

15 in Table 3 , the results of the tests are shown after three 
months of atmospheric exposure. 



TABLE 3 
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EXAMPLE 3 



Paints formulated with rosin as main or sole binder component 
show a very pronounced tendency to crack. A number of fibres 
were tested in the Steel Panel Elongation Test for their 
5 effect on preventing cracking and improving film integrity in 
rosin containing model paints exposed to a stress/strain 



Model paints with the following compositions were prepared: 



Model paints B 

10 10 parts by volume of a vinyl resin (Laroflex MP25 ex 

BASF) 

10 parts by volume of tricresyl phosphate 
40 parts by volume of natural gum rosin 
10 parts by volume of cuprous oxide with an average 
15 particle size of 2-4 jxm. 

26 parts by volume of zinc oxide with an average particle 
size of approximately 0.2 /im 

4 parts by volume of thixotropic bentonite (Bentone 38 ex 
NL Chemicals) 

20 optionally 4 parts by volume of fibres (see Table 4) 

20-30% by weight of total wet paint of xylene 

Model paints C 

10 parts by volume of a polyamide resin (Eurelon 940 ex 

Witco) 

25 10 parts by volume of tricresyl phosphate 

40 parts by volume of natural gum rosin 
10 parts by volume of cuprous . oxide with an average 
particle size of 2-4 juri 

26 parts by volume of zinc oxide with an average particle 
30 size of approximately 0.2 

4 parts by volume of thixotropic bentonite (Bentone 3 8 ex 

NL Chemicals) 

optionally 4 parts by volume fibres (see Table 4) 
20-3 0% by weight of total wet paint of xylene 
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Model paint Bl 

40 parts by volume of natural gum rosir: 

10 parts by volume of Laroflex MP25 

10 parts by volume of tricresyl phosphate 

31 parts by volume of cuprous oxide with an average 

particle size of 2-4 >xm 

5 parts by volume of titanium dioxide 

4 parts by volume of thixotropic bentonite (Bentone 38 ex 
NL Chemicals) 

optionally 5 parts by volume of fibres (see Table 4) 
20-30% by weight of total wet paint of xylene 

The model paints were prepared as described in Example 1. 



in 



Table 4, the results of the tests are shown. 



TABLE 4 
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EXAMPLE 4 

Paints formulated with rosin as main or sole binder component 
have, besides very pronounced tendencies to crack, very low 
cohesive properties. A selected fibre sample was tested in 
5 the Free Film Elongation Test for its effect on improving 
cohesive properties (toughness) in a rosin containing model 
paint exposed to a stress/strain test. 

Model paints D with the following compositions were prepared: 
10 parts by volume of a vinyl resin (Laroflex MP25 ex 

10 BASF) 

10 parts by volume of polyvinylmethylether 
40 parts by volume of natural gum rosin 
10 parts by volume of cuprous oxide with an average 
particle size of 2-4 /im 
15 26 parts by volume of zinc oxide with an average parti 

size of approximately 0.2 ptm 

4 parts by volume of thixotropic bentonite (Bentone 3 8 
NL Chemicals) 

optionally 4 parts by volume of fibres (see Table 5) 
20 20-30% by weight of total wet paint of xylene 

The paints were prepared as described in Example 1. 



In Table 5, the results of the test are shown 
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Model paint 


r XJjxc ocuiif 


Fibre amount 
%- solids 
volume 


Stress 

\PXfa 1 


D 




0 


0 


D 


4 


5 


0^2 


p 


21 


5 


1^ 


■pi 
jj 


O ft 


5 


0 


p 


30 


5 


0 


p 


44 


5 


0 


D 


48 


5 


1.8 


p 


51 


5 


0 


p 


57 


5 


_0_ 



Higher figures 
the direction 



obtained when the stress 
the majority of the fibres 



applied in 
were oriented 



EXAMPLE 5 



15 Paint formulated with mixtures of rosin and other film 
forming binder components (with or without additional 
plasticizers) show acceptable mechanical properties but low 
polishing rate. A number of model paints were tested in the 
dynamic rotor test in order to determine if the incorporation 

20 of fibres had any effect on the polishing rate. 

Model paints with the following compositions were prepared: 

p 

Model paints E 

4 parts by volume of a vinyl resin (Laroflex MP25 ex 

BASF) 

25 35 parts by volume of natural gum rosin 

8 parts by volume of tricresyl phosphate 
3 8 parts by volume of cuprous oxide with an average 
particle size of 2-4 
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5 parts by volume of titanium dioxide 

4 parts by volume of thixotropic bentonite (Bentone 38 ex 
NL Chemicals) 

optionally 6 parts by volume of fibres (see Table 6) 
20-3 0% by weight of total wet paint of xylene 



Model paints F 

10 parts by volume of a vinyl resin (Laroflex MP25 ex 

BASF) 

32 parts by volume of natural gum rosin 
10 8 parts by volume of tricresyl phosphate 

3 5 parts by volume of cuprous oxide with an average 
particle size of 2-4 /im 

5 parts by volume of titanium dioxide 

4 parts by volume of thixotropic bentonite (Bentone 3 8 ex 

15 NL Chemicals) 

optionally 6 parts by volume of fibres (see Table 6) 
20-30% by weight of total wet paint of xylene 

Model paint G 

44 parts by volume of natural gum rosin 
16 parts by volume of tricresyl phosphate 
31 parts by volume of cuprous oxide with an average 
particle size of 2-4 fim 

5 parts by volume of titanium dioxide 

4 parts by volume of thixotropic bentonite (Bentone 3 8 ex 
NL Chemicals) 

optionally 5 parts by volume of fibres (see Table 6) 
20-30% by weight of total wet paint of xylene 

The model paints were prepared as described in Example 1 . 
In Table 6, the results of the tests are shown. 
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EXAMPLE 6 

Pain ts — with -sin 

form a very rigid paint coat which shows very p 
tendency to crack when slightly bend. Several fibres wer 
tested L the Mandrel Test for their effect on P^enting 
tested in tne flexibility in rosin -containing 

cracking and improving film flexibility 

model paints. 



In 



Table 7, the results of the tests are shown. 
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Model paint 


Fibre sample 


Fibre amount 
%- solids 
volume 


First mandrel 
diameter showing 
cracking 

( rnm \ 

\ nun / 
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U 




Bl 
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Q 
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Bl 


2 1 


o 




Bl 


28 
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Bl 


30 
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Bl 


44 


5 
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Bl 


48 
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Bl 
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EXAMPLE 7 

Paints formulated with rosin as main or sole binder component 
are mechanically weak and show a significant tendency to 
15 crack under impacts. Several fibres were tested in the Direct 
Impact Test for their effect on preventing cracking and 
improving film integrity in rosin- containing model paints. 

In Table 8, the results of the tests are shown. 
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CLAIMS 



1. A marine antifouling paint comprising a binder system, the 
binder system being present in the paint in such an amount 
and having such a composition that the paint 

5 when tested in the Free Film Elongation Test herein 

results in a ranking of 0; or 

when tested in the Laboratory Cracking Test herein 
results in a ranking of below 5; or 

when tested in the Atmospheric Cracking Test herein after 
10 exposure to weathering for 3 months results in a ranking 

of below 4; or 

when tested in the Steel Panel Elongation Test herein 
shows micro or macro cracking when elongated 4 mm; or 

when tested in the Mandrel Test herein shows failure when 
15 using a mandrel having a diameter of 20 mm; or 

when tested in the Direct Impact Test herein shows 
failure when hit by the standard weight dropped from a 
height of 40 cm; 

in the absence of any principle counteracting the mechanical 
20 deficiency, the paint further containing fibres which, when 
incorporated in Model Paint A (as described in Example 1 and 
tested in the Laboratory Cracking Test herein) , result in a 
cracking ranking of the Model Paint A at least 1 rating unit 
higher than the cracking ranking of the Model Paint A without 
25 the fibres. 
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2 . A serine antifouling ^•^^^ ^ 'jlnt 
binder system being present in the paint in . 

.na bavins sucb a composition that ^"^.^ o£ „ y 
crack or otherwise be mechanically weak in the an 
5 principle counteracting such deficiency. 

3 . A marine entitling paint according to any of the 
preceding claims, the paint further comprising at 
biologically active agent. 

A marine antifouling paint according to any of the 
10 preceding claims, wherein the binder system is 

paint in an amount of 15-80% by solids volume of the paint. 

5. A marine antifouling paint according to any of th, , 
preceding claims, wherein the 

by having a polishing rate of at least pa P 
15 Nautical miles, when incorporated in a model paxnt. 

50% by solids volume, of the binder system 
10%', by solids volume, of tricresyl phosphate 
26%, by solids volume, of zinc oxide 
10%, by solids volume, of cuprous oxide 
20 4%, by solids volume, of thixotropic bentonxte 

and tested in the Polishing Rate Test herein. 

6. A marine antifouling paint according to any oi : the 
preceding claims, wherein the binder system comprxses 
or a rosin equivalent. 

25 7. A marine antifouling paint according to claim 

the amount of rosin or rosin equivalent is 15-80% by 
volume of the paint. 

a. A marine antifouling paint according to claim « wherein 
t he amount of rosin or rosin equivalent exceeds 30% by 
30 volume of the binder system. 
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9. A marine antifouling paint according to any of the 
preceding claims, wherein the fibres are inorganic fibres, 
natural or synthetic organic fibres, or mixtures thereof. 



10. A marine antifouling paint according to claim 9, wherein 
5 the fibres are inorganic fibres. 

11. A marine antifouling paint according to claim 9, wherein 
the fibres are natural or synthetic organic fibres. 

12. A marine antifouling paint according to any of the 
preceding claims, wherein the fibres have an average length 

10 of 5-2000 /xm, an average thickness of 1-50 jim, and a ratio 
between the average length and the average thickness of at 
least 5. 

13. A marine antifouling paint according to any of the 
preceding claims, wherein the concentration of the fibres is 

15 in the range of 0.1-30% by solids volume of the paint. 

14. A marine antifouling paint according to any of the 
preceding claims, wherein the binder system has a surface 
tension in the range of 30-80 mN/m. 

15. A marine antifouling paint according to any of the 

20 preceding claims, wherein a film of the paint applied to a 
steel panel, when elongated 5 mm (as determined in the Steel 
Panel Elongation Test herein) , does not show any tendency to 
neither microcracking nor macrocracking . 

16. A marine antifouling paint according to any of the 

25 preceding claims, said paint being a self -polishing paint, 
wherein the polishing rate of the paint is retained to an 
extent of at least 2 0%, compared to the same paint without 
the fibres, as determined in the Polishing Test herein. 
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17. A marine antifouling paint according to any of the 
preceding claims, wherein the macrocracJcing density rating 
the paint after 3 months of exposure is increased with at 
least l rating unit (as determined in the Atmospheric 
5 Cracking Test herein) , compared to the paint without the 
fibres. 

18 A marine antifouling paint according to any of the claims 
1-16. showing no failure when tested in the Mandrel Test 
herein using a mandrel having a diameter of 16 mm. 

10 19. A marine antifouling paint according to any of the claims 
1-16, showing no failure when tested in the Direct Impact 
Test herein using the standard weight dropped from a height 
of 50 cm. 

20 A marine antifouling paint according to any of the 
15 preceding claims, which additionally comprises one or more 
pigment (s) and one or more solvent (s). 



• « 



21. A marine 



antifouling paint composition comprising: 



• ~~ 1* an* bv solids volume of 
l) a binder system containing 15-80%, £>y sonu 

the paint, of rosin and/ or rosin equivalent (s) ; 



20 2) fibres; and 



3) optionally one or more biologically active agent (s) 

22. A marine antifouling paint composition according to 
claim 21, wherein the binder system contains 25-60%, oy 
solids volume of the paint, of rosin and/or rosin 
25 equivalent (s) . 
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23 . A marine antifouling paint composition comprising: 

* 

1) a binder system containing more than 3 0% of rosin 
and/or rosin equivalent (s) based on the solids volume of 
the binder system; 

5 2) fibres; and 

3) optionally one or more biologically active agent (s). 

24. A marine antifouling paint composition according to 
claim 23, wherein the binder system contains more than 50% of 
rosin and/or rosin equivalent (s) based on the solids volume 

10 of the binder system. 

25. A marine antifouling paint composition comprising: 

1) a binder system constituting 15-80% by solids volume 
of the paint composition; 

2) fibres constituting 0.1-30% by solids volume of the 
15 paint composition; 

3) one or more biologically active agent (s) constituting 
2-50% by solids volume of the paint composition; and 

4) one or more pigment (s) constituting 10-60% of the 
solids volume of the paint composition. 



20 



26. A marine antifouling paint according to any of the claims 
21-25, wherein the fibres are inorganic fibres, natural or 
synthetic organic fibres, or mixtures thereof. 

27. A marine antifouling paint according to claim 26, wherein 
the fibres are inorganic fibres. 



25 28. A marine antifouling paint according to claim 26, 
the fibres are natural or synthetic organic fibres. 
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29 . A marine ant if ouling paint according to any of the claims 
21-28, wherein the fibres have an average length of 5-2000 
pm ( an average thickness of 1-50 m , and a ratio between the 
average length and the average thickness of at least 5. 

5 30. A marine antif ouling paint according to any of the claims 
21-29, wherein the concentration of the fibres is in the 
range of 0.1-30% by solids volume of the paint. 
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AMENDED CLAIMS 

[received by the International Bureau on 21 May 1996 (21.05.96); 
original claims 1-22 unchanged; original claims 23-30 replaced by new claims 23-46 (7 pages)] 

17. A marine antif ouling paint according to any of the 
preceding claims, wherein the macrocracking density rating of 
the paint after 3 months of exposure is increased with at 
least 1 rating unit (as determined in the Atmospheric 
Cracking Test herein) , compared to the paint without the 
fibres . 

18. A marine antif ouling paint according to any of the claims 
1-16, showing no failure when tested in the Mandrel Test 
herein using a mandrel having a diameter of 16 mm. 

19. A marine antif ouling paint according to any of the claims 
1-16, showing no failure when tested in the Direct Impact 
Test herein using the standard weight dropped from a height 
of 50 cm. 

20. A marine antif ouling paint according to any of the 
preceding claims, which additionally comprises one or more 
pigment (s) and one or more solvent (s). 

21. A marine antif ouling paint composition comprising: 

1) a binder system containing 15-80%, by solids volume of 
the paint, of rosin and/or rosin equivalent (s) ; 

2) fibres; and 

3) optionally one or more biologically active agent (s). 

22. A marine antif ouling paint composition according to 
claim 21, wherein the binder system contains 25-60%, by 
solids volume of the paint, of rosin and/or rosin 
equivalent (s ) . 

23. A marine antif ouling paint according to claim 21 or 22 , 
wherein the fibres are inorganic fibres, natural or synthetic 
organic fibres, or mixtures thereof. 
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24 . A marine 
the fibres 
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ant i fouling paint 
inorganic 



according to claim 23, wherein 



25 A marine antifouling paint according to claim 23, wherein 
the fibres are natural or synthetic organic fibres. 

26. A marine antifouling paint according to W « ^ 
21-25 wherein the fibres have an average length of 5-2000 
21 25, wne f 1 . 50 mi a nd a ratio between the 
um, an average thictoiess or x =u ^ 

average length and the average thickness of at least S . 

27. A marine antifouling paint according to any of th, , claims 
21-26. wherein the concentration of the frbres xs rn the 
range of 0.1-30% by solids volume of the parnt. 

28. A marine antifouling paint composition comprising-. 

1) a binder system containing more than 30% of rosin 
and/or rosin equivalent « s , based on the solids volume of 
the binder system; 

2) fibres; and 

3, optionally one or more biologically active agent (s) . 

29 . A marine antifouling paint composition according to 
=l.im 26 wherein the binder system contains more than 50. of 
0 rosin and/fr rosin equivalent < s » based on the solids volume 
of the binder system. 

30. A marine antifouling paint according to 

wherein the fibres are inorganic fibres, natural or synthetic 
organic fibres, or mixtures thereof. 

• » antifouling paint according to claim 30. wherein 
25 31. A marine antiiouiiny y <>■■>- 

the fibres are inorganic fi 
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32. A marine antifouling paint according to claim 30, wherein 
the fibres are natural or synthetic organic fibres. 

33. A marine antifouling paint according to any of the claims 
28-32, wherein the fibres have an average length of 5-200 0 
fun, an average thickness of 1-50 /xm, and a ratio between the 
average length and the average thickness of at least 5 . 

34. A marine antifouling paint according to any of the claims 
28-33, wherein the concentration of the fibres is in the 
range of 0.1-30% by solids volume of the paint. 

35. A marine antifouling paint composition comprising: 



1) a binder system consisting of one or several 
individual binder components selected from rosin and 
rosin equivalents; linseed oil and derivatives thereof ; 
castor oil and derivatives thereof; soy bean oil and 
derivatives thereof; saturated polyester resins; 
polyvinylacetate , polyvinylbutyiate , polyvinyl chloride - 
acetate, copolymers of vinyl acetate and vinyl isobutyl 
ether; vinyl chloride; copolymers of vinyl chloride and 
vinyl isobutyl ether, of polyvinyl methyl ether, 
polyvinyl isobutyl ether, polyvinyl ethyl ether; alkyd 
resins or modified alkyd resins; hydrocarbon resins such 
as petroleum fraction condensates; chlorinated poly- 
olefines such as chlorinated rubber, chlorinated poly- 
ethylene, chlorinated polypropylene; styrene copolymers 
5 such as styrene/butadiene copolymers, styrene/meth- 

acrylate and styrene/acrylate copolymers; acrylic resins 
such as homopolymers and copolymers of methyl meth- 
acrylate, ethyl methacrylate , n-butyl methacrylate , 
isobutyl methacrylate and isobutyl methacrylate; hydroxy 
0 acrylate copolymers; polyamide resins such as polyamide 

based on dimerized tall oil fatty acids; cyclized 
rubbers; epoxy esters; epoxy urethanes; polyurethanes ; 
hydroxy -polyether resins; polyamine resins; etc., as wel 
as copolymers thereof; 
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the binder system constituting 15-80% by solids volume of 
the paint composition; 

* n -i-^n* bv solids volume of the 

2) fibres constituting 0.1-3U* Dy suxx^o 

paint composition; 

3) one or more biologically active agent (s) constituting 
2-50% by solids volume of the paint composition; and 

4) one or more pigment (s) constituting 10-60% of the 
solids volume of the paint composition. 

36. A marine antifouling paint according to claim 35, wherein 
, the fibres are inorganic fibres, natural or synthetic organic 

fibres, or mixtures thereof. 

37. A marine antifouling paint according to cXaim 36, wherein 
the fibres are inorganic fibres. 

3B. A marine antifouling paint according to claim 36, wherein 
5 the fibres are natural or synthetic organic fibres. 

39. A marine antifouling paint according to any of the claims 
35-38, wherein the fibres have an average length of ^ 2000 
m . an average thickness of 1-50 m . and a ratio between the 
average length and the average thickness of at least 5. 

20 40. A marine antifouling paint composition comprising: 

1) a binder system constituting 15-80% by solids volume 
of the paint composition; 

2) fibres selected from inorganic fibres selected from 
carbide fibres, nitride fibres, boron containing fibres, 

25 silicon containing fibres, metal fibres, and metal alloy 

fibres, carbon fibres, sulphide fibres, phosphate fibres 
calcium sulphate fibres, tin iodide fibres, calcium 
iodate fibres, calcium fluoride fibres, mica fibres. 
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sodium aluminium hydroxycarbonate fibres, rockwool 
fibres, processed mineral fibres from mineral wool, 
montmorillonite fibres, atapulgite fibres, and calcined 
bauxite fibres; organic fibres selected from aromatic 
polyamide fibres, aromatic polyhydrazide fibres, aromatic 
polyester fibres, aromatic polyazomethine fibres, 
aromatic polyimide fibres, aromatic heterocyclic poly- 
meric fibres, cellulose fibres, wood fibres, rubber 
fibres and fibres of derivatives of rubber, polyolefin 
fibres, polyacetylene fibres, polyester fibres, acrylic 
fibres and modified acrylic fibres, acrylonitrile fibres, 
elastomeric fibres, protein fibres, alginate fibres, 
poly (ethylene terephthalate) fibres, polyvinyl alcohol 
fibres, aliphatic polyamide fibres, poly (phenylene 
sulphide) fibres, polyvinyl chloride fibres, polychloro- 
ethene fibres , poly (bisbenzimidazobenzophenanthrolin) 
fibres, polyoxymethylene fibres, polyurethane fibres, 
vinyl polymeric fibres, viscose fibres; 

with the proviso that the fibres are not selected from E- 
20 glass fibres, C-glass fibres, A-glass fibres, S-glass 

fibres, and ARG- glass fibres; 

the fibres constituting 0,1-30% by solids volume of the 
paint compos it ion ; 

3) one or more biologically active agent (s) constituting 
25 2-50% by solids volume of the paint composition; and 

4) one or more pigment (s) constituting 10-60% of the 
solids volume of the paint composition. 

41. A marine antifouling paint according to claim 40, wherein 
the fibres have an average length of 5-2000 fm, an average 
30 thickness of 1-50 fim, and a ratio between the average length 
and the average thickness of at least 5. 
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42. A marine antifouling paint composition comprising: 

!, a binder system constituting 15-60% by solids volume 
of the paint composition; 

2) fibres constituting 0.1-30% by solids volume of the 
paint composition; 

3) one or more biologically active agent (s) constituting 
2-50% by solids volume of the paint composition; and 

4) one or more pigment (s) constituting 10-60% of the 
solids volume of the paint composition; 

wherein the binder system being present in the paint in such 
an amount and having such a composition that the paznt 
without the fibres 

when tested in the Laboratory Cracking Test herein 
results in a ranking of below 5; or 

when tested in the Steel Panel Elongation Test herein 
shows micro or macro cracking when elongated 4 mm; or 

when tested in the Direct Impact Test herein shows 
failure when hit by the standard weight dropped from a 
height of 40 cm. 

43. A marine antifouling paint according to claim 42. wherein 
the fibres are inorganic fibres, natural or synthetic organic 
fibres, or mixtures thereof. 

^ ~ ^-i^t- arrnrdina to claim 43, wherein 

44. A marine antifouling paint according 

the fibres are inorganic fibres. 

45 A marine antifouling paint according to claim 43, wherein 
the fibres are natural or synthetic organic fibres. 
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46. A marine antifouling paint according to any of the claims 
42-45, wherein the fibres have an average length of 5-2000 
pirn, an average thickness of 1-50 /un, and a ratio between the 
average length and the average thickness of at least 5. 
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